The introduction of drugs that are claimed to improve cognitive function and activities of daily living in patients with Alzheimer's disease raises the question of whether these drugs also influence dementia patients' quality of life (QOL). We describe a hierarchic model of QOL of dementia patients, which can guide the development of measurement instruments. After initially discussing broadly QOL research, we focus on two highly important characteristics of the concept, its broadness and subjectivity, against the background of the relevant literature on QOL in dementia. Dementia-specific dimensions and domains are presented. We identify psychological wellbeing as the core dimension for QOL of patients with dementia.
Introduction
The introduction of drugs aimed at treating Alzheimer's disease has markedly increased interest in measuring quality of life (QOL) in dementia patients [1] [2] [3] [4] . Despite ongoing controversy about the definition and operationalization of QOL, measures for numerous diseases have been developed both in the physical and psychiatric domains [5, 6] . Nevertheless, until recently, only a few measures were available to evaluate intervention effects on the QOL of dementia patients. This field of research remained poorly developed due to the assumption that dementia patients were not able to reliably report on their QOL. Yet, it was demonstrated that patients with early stages of dementia and, more generally, elderly people with cognitive disorders are able to accurately report on this [2, 7, 8] . This development has initiated new and important research in this field. However, recent research mainly focused on the development of new scales [1] [2] [3] [4] 9] , as well as on the agreement between patients' and proxies' report of QOL in dementia [10] [11] [12] . The few researchers presenting a conceptual framework for QOL in dementia [1, 9, 13, 14] often based their concepts on Lawton [15] . However, none of them presented a model that made explicit what the dominant causal associations are between QOL and, for example, well-being or environment.
In this paper, we review conceptual developments in QOL research concerning dementia. Although, in our view, QOL consists of multiple dimensions (called 'sectors' by Lawton [15] ) that may consist of multiple domains, we follow the original terminology when discussing the different approaches. We then propose a model that might be useful in the formulation of strategies to improve QOL in dementia patients. The model can guide the choice of instruments for specific intervention goals.
Developments in QOL Research
In order to understand developments in QOL research in dementia, a short overview will be given on two central aspects of QOL research in general: broadness and subjectivity.
The concept of QOL was introduced at the end of the 1950s because some investigators perceived that social improvement not only included material prosperity but also a general feeling of wellness [16] . From the beginning, a differentiation was made between social and psychological indicators. The QOL of the general population was estimated on the basis of social indicators, such as income, employment, living conditions and social services [17] . In contrast, the individual's perspective on his or her QOL was based on psychological indicators, such as satisfaction and happiness [18, 19] . Gradually, QOL research split: the social sciences mostly pursued a general concept while medical researchers developed diseaserelated models [20] . Based on the WHO definition [21] , which defines health as a state of physical, psychological, and social well-being (not just as the absence of disease or handicap), various generic scales were developed to measure health status, such as the Sickness Impact Profile [22] , the Nottingham Health Profile [23] , and the Medical Outcome Study Short Form-36 [24] . They suggest a more limited view of QOL -mainly health-driven -rather than seeing perceived health as part of a more inclusive view on life. As such, the QOL approach based on the WHO definition can be considered 'health-related QOL'. Focusing on the health-related concept has often led, in spite of the WHO definition, to focusing on aspects that are affected by disease and thus mostly address limitations and handicaps. Moreover, attempts to increase the specificity of such instruments have led to the further restriction of developing disease-specific instruments. Such disease-specific scales cover QOL aspects that relate to a specific disease or to the effects of one specific therapy, for instance the evaluation of cancer therapy [5] . In some disease-specific scales general items on QOL in addition to disease-specific items have been included to get a more general evaluation of QOL [25] . Assessing respondents' QOL with general measures of how happy and/or satisfied they are with their life as a whole is assumed to represent a synthesis of a wide range of experiences and feelings that people have [20] . As such, they should be related both to health-related QOL and to other salient life circumstances and experiences and can be thought of as a summary measure of QOL. Opposed to the tendency in health-related and disease-specific QOL research to include only healthrelated items, the literature on QOL of chronic mental patients also mentions domains concerning personal characteristics and environmental factors (and thus holds a broader QOL concept), arguing that these domains are closely related to psychopathology [6, 26] . In short, different approaches to QOL vary in the broad QOL concept.
Another widely discussed subject in QOL research concerns the subjectivity of QOL. Most authors agree that QOL is a personal, subjective perception of an individual's life situation, which can only be described by the individual in question and is strongly influenced by the individual pattern of standards and values [27] [28] [29] . This focus on the individual's perception influences QOL research in two ways. First, a position must be taken concerning the idiosyncratic or normative character of the concept. In other words, who determines what QOL is? The more idiosyncratic the approach, the more the meaning of the concept is determined by the individual in question, while the normative perspective assumes certain standards across a category of patients. Most investigators take a normative view with regard to patients with dementia. They look at similarities within this category of patients, which is necessary if one aims to study the effect of an intervention on one or more aspects of QOL. As a consequence, they do not allow individual patients to determine what QOL means to them. The second position that has to be taken with regard to the individual perception is: who determines the level of QOL? Most authors consider QOL to be a subjective evaluation by definition, and consequently consider the individual himself to be the best source of information. In contrast to the general belief, research has demonstrated that patients at early stages of dementia can often reliably express a personal view about their QOL, and therefore might be reliable sources of judgment [2, 7, 8] . Other investigators [1, 2] demonstrated that two self-rating instruments for QOL of patients with mild to moderate dementia exhibited good test-retest reliability: reliabilities for the QOL-AD and the D-QOL varied from 0.64 to 0.90.
Conceptual Approaches to QOL in Dementia
Concerning dementia, Lawton [15, [30] [31] [32] has most extensively explored the concept of QOL. He adapted his original framework for 'the good life' to 'frail elderly', and [15, [30] [31] [32] framework to study QOL of patients with dementia or developed distinctive approaches, based on different theoretical assumptions or on focus groups, consisting of professional caregivers, informal caregivers and patients [7, 9] . Table 1 provides an overview of the dimensions and domains discussed in the literature. As Lawton was the first to describe an approach to QOL and other authors are indebted to his work [7] , his sectors form the structure to compare the other approaches.
Volicer and Bloom [13] identify three domains of QOL of patients with moderate to severe dementia. The first of their domains concerns meaningful activities involved in the physical and social environment. Volicer and Bloom [13] believe this to be the most important factor for QOL of patients with dementia. The second domain concerns the medical aspects: problems with eating, infections, chronic physical diseases etc. Finally, the third domain concerns psychiatric symptoms: changes in behavior, including psychiatric symptoms.
Gurland and Katz [14] , on theoretical grounds, consider inability to adapt as the central aspect of QOL of patients with dementia. They base their view on a 'deficit' model by considering limitations that are characteristic of patients with dementia, such as the inability to perform ADL that require cognitive skills, the inability to adapt, and (subjective) feelings of discomfort in performing cognition-related activities. Their assessment of QOL is based on 19 domains or adaptive tasks that focus particularly on functional skills, such as (I)ADL functioning. It ignores the possibility that subjective QOL can be high although functional skills decrease, a phenomenon that is known as the disability paradox [33] .
Brod et al. [7] also introduced a conceptual framework for QOL of demented persons. Based on focus group dis-cussions, they identified the domains of QOL that are relevant for dementia patients. They stressed the importance of individual characteristics and social support. Two factors were found to be important to persons with dementia that can be considered newly formulated domains: interaction capacity, interactive skills, referring to the degree of confusion and psychopathology caused by the cognitive impairment, and sense of aesthetics, the ability to enjoy sensory stimuli, such as listening to music, enjoying nature.
Based on discussions in focus groups with professional care providers, Rabins et al. [9] include five domains in their disease-specific instrument to assess the QOL of patients with Alzheimer's disease. Three of these domains, i.e. social interaction, awareness of self, and mood and feelings, are also included in generic instruments to measure QOL. According to these authors, the other two domains are more disease-specific, or in any case much more important for patients with dementia: enjoying recreational activities and response to surroundings, i.e. interaction with the home environment.
Considering table 1, personal characteristics (such as age, religion, coping style) may be added to complete Lawton's dimensions in line with Brod et al. [1] . It may apply to patients with dementia as it applies to chronic mental patients [6] . For instance, not only religion, also age and coping style are relevant to QOL of patients with dementia.
In most of the dementia-specific literature, 'psychological well-being' is a central outcome for QOL [1, 32] . Psychological well-being concerns the question of 'how good a person feels'. We classify this issue as one concerning the strictly personal life situation. Brod et al. [1] describe five indicators of psychological well-being: 'sense of aesthetics', 'positive and negative affect', 'self-esteem' and 'feelings of belonging'. In this respect, Rabins and Kasper [34] emphasize 'feelings and mood' and 'enjoyment of activities'. These indicators of psychological well-being are related to the personal evaluation of certain specific domains of life.
Relationships between Dimensions and Domains
The multidimensional composition of QOL gives rise to the question of how these dimensions are related. We follow Lawton [31] , who considers, in agreement with the existing literature on QOL in physical and mental disorders [6, 20] , psychological well-being to be the central indicator and 'ultimate outcome in a causal model of the open type'. However, the question that remains is: how are the dimensions related to psychological well-being and to each other?
Lawton [32] suggests a hierarchical view with 'behavioral competence' and 'perceived quality of life' as central sectors, 'environment' as a prerequisite or catalyst and 'psychological well-being' as the ultimate outcome. Volicer and Bloom [13] do not describe clearly how their dimensions are related. Gurland and Katz [14] suggest that the skills needed to perform the adaptive tasks are ordered hierarchically. In the work of Brod et al. [1, 7] , environment and other context variables determine QOL, and they thus also suggest a hierarchical view. Therefore, based on indications in dementia-specific literature on QOL, and in line with the tradition on QOL concepts in physical diseases and chronically mentally ill patients [6, 20] , we chose a hierarchical approach to explain the relations between the dimensions in dementia. This corresponds largely with Lawton's work. However, we do not consider 'behavioral competence' as a central component of QOL in dementia. Moreover, Lawton does not incorporate 'personal characteristics'. In view of the work on QOL in physical conditions and mental disorders in which personal characteristics and objective QOL indicators act as determinants of subjective health perceptions and psychological well-being, we consider dimensions that are related to dementia ('behavioral competence' in Lawton's approach) as well as the environment ('objective environment') and 'personal factors' that are not related to dementia (not in Lawton's approach) as determinants of the evaluative dimensions 'evaluation' ('domain-specific perceived QOL') and 'psychological well-being' ('psychological well-being') ( fig. 1) . Figure 1 presents a hierarchical model for QOL in dementia that includes the interrelation between dimensions. It addresses all aspects of life of a dementia patient, also those not affected by dementia. Thus, our approach is disease-specific, but not in that regard that all dimensions of the model are influenced by the disease. In the model, the causal pathways that link different types of outcomes to each other are identified. The choice of the dimensions and their domains is based on the aforementioned research. Until the model is empirically tested to identify key concepts, we rely on the domains suggested by the focus groups in the studies of Brod et al. [1, 7] and Rabins et al. [9] . In addition to the domains that are related to dementia, 'environment' and the (non-dementia-related) 'personal factors' (age, sex, etc.) influence the 'evaluation of the domains' and 'psychological well-being'. Environment and personal factors also influence the domains that are in turn affected by dementia at the same level in the model ( fig. 1) . The personal evaluation of the life domains is on the second level 'evaluation', which can be com- pared to Lawton's field 'domain-specific perceived QOL'. Also the evaluation of the domains is influenced by personal factors and environment. At the highest level in the model 'psychological well-being' is located -the central outcome measure -which can be described as the subjective evaluation of life in general, as a result of the appreciation of the various life domains. This means that the subjective evaluation of the various relevant (life) domains determines psychological well-being in general. For each individual the various domains will have their individual contribution to psychological well-being. For instance, loss of ADL functions like dressing and washing oneself may well be important for QOL for one individual, but less so or even not important for the other.
According to figure 1, QOL can be measured at three levels. Although the relative importance of the domains may vary across individuals, it is assumed that, for all patients with dementia, a number of these are important, and contribute to psychological well-being.
What Our Model Adds
The relationships between traditional clinical variables of dementia and health status measures has not been conceptualized in much of the research done to date on dementia. Our model facilitates the understanding of these associations, essentially based on the dimensions presented by Lawton. This model should be useful in the formulation of strategies to improve QOL in dementia. Changes in the disease process (e.g. progression of dementia) would be reflected in changes on dimensions and domains. Our model adds to the existing literature an approach to the relationship between the dimensions. Lawton's description of these relationships is not complete and Brod et al. [1, 7] , although they differentiate between determinants and components, do not describe the relationships between the components of QOL.
Conclusion
In this article we present a hierarchical model for QOL of patients with dementia that identifies relationships between the dimensions in the model and can be used to develop and study the effect of QOL interventions. The starting point for QOL in this model is psychological wellbeing. Psychological well-being is considered to be the central indicator for QOL of patients with dementia. Second, we advocate that QOL in dementia should not be based on domains that are influenced by dementia exclusively. Our approach is based on the view that all life domains do have an important role in QOL in dementia, not only environmental characteristics, but also nondementia-related personal factors, such as religion and income.
Therefore, when developing an adequate QOL model for dementia the selection of the domains is the most crucial, but also a highly controversial step. The model should be empirically tested to determine -preferably in an alternative way to the earlier used method of the focus groups -what domains are lacking in the model. A major issue of assessing QOL is being able to measure the effects of treatment. Small effects might be found lower in the hierarchy in the specific dementia-related domains but also in the objective environmental domain. Nevertheless, depending on the individual domains, small effects might also have considerable consequences for the central outcome measure, 'psychological well-being'. For this reason it is important to consider effects of interventions at various levels in the hierarchy.
